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Abstract
Metacognitive knowledge refers to individuals'
understanding of their mental processes and states. This
knowledge changes as individuals mature and learn more
about the mind and cognitive processes. since many of
these changes occur during the elementary school years,
the present study examined the structure of first- ,
third-, and fifth-graders' and adults' metacognitive
knowledge. SUbjects assessed how variations in the
number of items and a picture of the items would impact
on four distinct categories of mental activities (list
memory, prospective memory, visual search, inference).
SUbjects' understanding of the effects of the variables
and their tendency to make the appropriate distinctions
among the four categories was expected to vary as a
function of age. The results indicated that the adults'
responses differed significantly from all the groups and
that the third- and fifth-graders' responses differed
significantly from the first-graders • • Whereas the
first-graders failed to distinguish among the tasks and
between the effects of the variables on the tasks, the
third- and fifth-graders were often making more adult-
like distinctions. It is suggested that the
metacognitive knowledge of adults and to some extent
third- and fifth-graders is structured around the
distinctions they make among different mental activities.
1
These distinctions are thought to serve as the organizing
concepts for metacognitive knowledge.
2
CHAPTER 1 INTRODUCTION
Since the term was introduced in the early 1970s,
metacognition has been used to refer to a person's
knowledge of cognitive processes and states, such as
memory and attention (Wellman, 1985). Metacognitive
researchers are especially interested in what people know
and believe about their cognitive processes, rather than
how they utilize them. Individuals are presumed to form
and to hold conceptions about how the mind works, about
which mental problems are easy and which are hard, and
about their own mental states and processes (Wellman,
1985; 1990). Moreover, metacognition is not viewed as a
solitary developmental acquisition, but rather as one
which encompasses a large number of interwoven concepts
and insights regarding the mental world.
Most research on metacognitive development has
focused on how children develop an understanding of
specific cognitive processes, such as memory.
Traditionally, this has been accomplished by assessing
children's understanding of the effects that stimulus
variables can have on a specific cognitive process (e.g.,
memory). Although examining the effects of stimulus
variables on cognitive processes in isolation has been
common practice in the past , it yields little information
regarding children's knowledge of how different aspects
of cognition are related. Yet, according to the
3
definition of metacognition, it is these interrelations
that are an integral part of metacognitive knowledge.
The present study is an attempt to provide some of this
missing information, especially information pertaining to
how children's metacognitive knowledge is structured. In
particular, this thesis represents an attempt to
determine if metacognitive knowledge is organized around
specific mental processes.
In this thesis, I will first distinguish the types
of stimulus variables relevant for cognitive performance.
After defining these variables, I will review the
literature that examines children's understanding of the
effects of these variables on a single cognitive activity
as well as the research investigating their knowledge of
the variables across cognitive activities. I will also
review the research that explores elementary school
children's and adults' concepts of mental activities and
how they organize their knowledge of mental activities.
Finally, I will present the current research project,
which explores children's understanding of the
relationships among cognitive activities. More
specifically, the present study examines children's
understanding of the task-specific effects of stimulus
variables when the variables are in the context of
several different cognitive activities. since evaluating
the effects of task-specific variables requires children
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to discriminate among the processing requirements of
different activities, examining the extent to which
children can make these process distinctions should
provide insight as to how their metacognitive knowledge
is structured (e.g., whether it is organized around
different mental processes).
stimulus Variables
Conventionally, studies of metacognitive knowledge
have focused on children •s understanding of task and
situational factors that affect performance, especially
those factors that can limit cognitive performance. This
research is important because if children are able to
distinguish between relevant and irrelevant situational
variables for simple cognitive activities, it would
suggest that they are able to reflect on the cognitive
processes necessary to accomplish the tasks.
The research reviewed in this thesis will focus on
children •s knowledge of global and specific variables and
the extent to which this work can provide insight into
how children' s metacognitive knowledge is structured.
Global variables are factors such as effort that tend to
have a similar effect on a variety of cognitive
processes. Specific variables, on the other hand, are
factors such as the color of the stimUli, that limit
5
performance in some tasks, but not in others.
Knowledge of Global Variables
Much of the past research which has examined
children's understanding of the effects of global
variables in relation to a single cognitive process
suggests that children understand the effects of global
variables. The studies exploring children's
understanding of the effects of global variables on
memory have provided the following information.
Kindergarten and first-grade children realize that:
increasing the amount of study time will help their
ability to recall items; increasing the number of items
in a set will make it harder to learn and recall the
items; and strategies, such as external memory cues, will
help their memory (Kreutzer et al., 1975). Three- and
four-year-olds realize the importance of list size for
memory, as well as that memorizing something will be
easier to do in a quiet room rather than in a noisy room
(Wellman, 1977) • Five-year-olds are aware that
increasing study time will improve performance, and that
certain mnemonic strategies will also help performance
(Wellman, 1977).
Studies investigating children's understanding of
the effects of global variables on visual search tasks
6
have provided additional information. In general, visual
search tasks require the child to look for a particular
target object among a group of objects. The critical
knowledge for successful performance on visual search
tasks concerns what aspects of the stimuli can cause
visual confusions (Miller, 1985). An example of this
knowledge is that it is easier to find a particular toy
car among a pile of marbles than among a pile of toy
cars.
Miller, Haynes and Weiss (1982, reported in Miller,
1985) asked preschoolers either to jUdge which one of two
stimulus arrays would make it easier to find the target
obj ects (cutouts of two identical teddy bears) or to
generate ways to increase the difficulty of the visual
search task. Their findings suggest that children as
young as four and five years of age realize that
increasing the number of distractors and/or increasing
the similarity between the target and the distractors
will make the task more difficult. Miller and Bigi
(1977) asked first-, third-, and fifth-graders to
construct arrays which would make it easy or hard to find
the target items (two identical red triangles). These
older children were sensitive to the effects of the
number of distractors as well as the distance between the
targets. For example, they increased the number of
distractors to make the task hard and decreased the
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number of distractors to make the task easy. In addition,
the children thought that spacing the target triangles
farther apart would make the visual search task more
difficult.
Yussen and Bird (1.979) were among the first to
examine children •s understanding of an assortment of
global variables on a range of different classes of
cognitive activities. They were attempting to determine
if children •s developmental insights apply quite
generally across cognitive processes or whether they are
specific to the particular type of cognition in question.
Yussen and Bird assessed four- and six-year-old
children' s understanding of the effects of length, noise,
time, and age on memory, communication, and attention.
Their findings indicated that children believed the
impact of these four variables to be the same across all
three cognitive activities. In other words, the children
offered similar responses to questions about the same
variable for the different cognitive activities, which
suggests that the children were generalizing across the
different cognitive processes.
In general, the studies involving global variables
have provided data which suggest that children appreciate
that certain factors can have an impact on their ability
to perform cognitive activities. But, the research on
global variables alone does not enable us to evaluate
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children's ability to distinguish between different
cognitive processes. since it is the nature of global
variables to exert similar effects on a variety of
cognitive activities, the individual is not required to
discriminate between the different cognitive processes
necessary to accomplish the activities. Specific
variables, on the other hand, have different effects
depending on the cognitive process involved in the
activity. Therefore, examining children's understanding
of the effects of specific variables on distinct
cognitive activities will give us a better understanding
of children's knowledge of cognitive processes and
whether or not they conceive of the differences between
different cognitive processes.
Knowledge of Specific Variables
Whereas global variables have similar effects on a
wide range of cognitive processes, understanding the
effects of specific variables requires reflection on the
specific mental process involved. If children are able
to discriminate among variables that differentially
affect cognitive activities, then it would seem
appropriate to credit them with at least a rUdimentary
ability to reflect on the processing requirements
associated with different tasks. For example, if
9
children realize that more familiar names are easier to
recall, but harder to recognize, it would seem reasonable
to assume that they are able to reflect on the different
processing requirements of recall and recognition tasks
(see Barrett, Abdi, & sniffen, 1991).
Research investigating children's understanding of
the effects of specific variables on memory suggests that
this knowledge may be limited until well into the
elementary school years. Wellman (1977) has found that
five-year-olds are aware of some specific strategies that
can aid recall. In particular, they realize that drawing
pictures of the items in a memory list and looking at
these pictures when asked to recall the items will help
their performance. Kreutzer et al. (1975) found that
while six- and seven-year-olds do not recognize that
pairs of opposite words are easier to memorize than
random word pairs, nine- and eleven-year-olds do
appreciate that opposite-word pairs reduce the demands of
a memory task. Moynahan (1973) has investigated seven-,
nine-, and ten-year-olds' knowledge of the effects of
categorical structure on memory. She found that children
younger than nine or ten years of age do not realize that
a categorized list of items will be easier to recall than
a noncategorized list. However, seven-year-olds do
appreciate that grouping objects by color will make the
objects easier to recall.
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More recent research (Barrett, 1988) has examined
children's understanding of specific variables across
different classes of mental activities. This study
assessed first-, third-, and fifth-graders' ability to
evaluate how variations in stimulus conditions would
impact on performance in a memory task, a monitoring
task, and a visual search task. Each task was introduced
as a job performed by a hypothetical zookeeper. In the
memory task, the zookeeper was presented with a cage
filled with tiny chicken houses and he had to remember
which house contained a sick chicken. In the visual
search task, the zookeeper had to look for a gray bull
that had gotten into a cage filled with goats. In the
monitoring task, the zookeeper had to keep watch over
some sheep.
The specific variables of interest in this study
were the color of the animals (all gray, half gray, all
different colors) and the size of the cages (small,
medium, large). These variables were chosen because they
would yield different patterns of effects for each mental
activity. In the memory condition, it would be easier to
remember where the sick chicken was if its house was a
distinct color, but the size of the cages should not have
any effect. In the monitoring condition, it would be
easier to watch the sheep in the small cage, but the
color of the animals would not have much impact. Finally
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in the visual search condition, it would be easier to
look for the gray bull among different colored animals as
well as in the small cage.
The majority of the third- and fifth-graders clearly
understood which of the variables was relevant for all
three tasks and had no difficulty differentiating among
the different cognitive activities. Although most of the
first-graders understood how the color manipulation would
impact on memory performance, they had difficulty
differentiating among the three c?gnitive activities.
The results of this study suggest that children do not
evaluate different cognitive activities in light of the
processing requirements associated with the activities
until later in the elementary school years.
Preschooler's Knowledge of Cognitive variables
Some of the past research (e. g., Wellman, 1977 ;
Yussen & Bird, 1979; Miller, 1985; Miller & Bigi, 1977)
demonstrates that even preschoolers have an understanding
of a variety of factors that can affect cognitive
performance. However, there is not enough information to
determine how this knowledge is structured or to what
extent it includes a consideration of the processing
requirements of the cognitive activities. A recent study
by Sniffen (1990) investigated how children's
12
understanding of stimulus variables develops. More
specifically, the study was designed to investigate
whether children overgeneralize the effects of stimulus
variables (e.g., believing that fewer items will always
make a task easier) or whether they consider the
processing requirements of the task in order to evaluate
the effects of the stimulus variables.
In this study, preschoolers were asked to jUdge how
changing the number of items would affect mental and
motoric activities. Both mental and motor activities
were chosen in order to examine if children first work
out the effects of number variations in the context of
motor activities. One reason this might be true is that
motor tasks often provide direct feedback about how task
manipulations affect performance. For instance, Markman
(cited in Flavell & Wellman, 1977) found that five-year-
olds can predict their performance in certain motor tasks
more accurately than they can predict the amount of
information they can recall.
The stimuli consisted of pieces from a children's
game called Topple and pieces of posterboard containing
little doors. The children were presented with four
tasks: two tasks that were more cognitive in nature
(remembering and hiding), and two that were more motoric
(tipping and opening). In each task, the children were
presented with two displays that differed only in the
13
number of items present (i. e., doors and plastic pieces) •
In the cognitive condition, children were asked (1) where
would it be easier to remember where the plastic pieces
go? and (2) where would it be easier to hide a penny? In
the motor condition, children were asked, (1) where would
it be easier to tip over the tower of plastic pieces by
adding another plastic piece? and (2) where would it be
easier to open all the little doors? Two of the tasks
were easier with fewer items present and two of them were
easier when a larger number of items was present (see
Table 1 for the predicted effects of the number of
items).
Insert Table 1 about here.
The older preschoolers' (aged 4-11 to 5-7, M = 5-3)
performance on all four tasks was very close to the
correct response pattern. The children gave correct
responses on 83% of the trials. The younger preschoolers
(aged 3-6 to 4-6, M = 3-10), on the other hand, had a
difficult time with these tasks. They were correct on
only 53% of the trials. Their responses suggested that
they were not acting according to a rule (e.g., less is
easier) and their responses did not vary as a function of
the· type of task. ThUS, their chance-level-performance
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would suggest that they were guessing. The results of
this study suggest that by five years of age children do
appreciate that all tasks do not have the same processing
requirements and therefore may attempt to evaluate the
importance of the stimulus factor in light of the task.
Concepts of Mental Activities
Although by the age of five, children demonstrate an
understanding of the effects variables can have on
cognitive activities, it still is not clear whether or
not they focus on the processing requirements of the
activities when they are evaluating the effects of the
stimulus variables. A recent study by Fabricius,
Schwanenflugel, Kyllonen, Barclay, and Denton (1989)
examined elementary school children's and adults'
knowledge of cognitive processes and whether or not they
organize mental activities according to the mental
process involved. The researchers asked the children and
adults to rate the similarity of a variety of tasks, such
as "bringing back your permission slip for a field trip"
and "trying to find the North star on a starry night",
according to the mental activity required for each task.
The similarity ratings indicated that the adults and some
of the fifth-graders (aged 9-4 to 11-4, H = 10-4) used
the amount of memory each task required as the primary
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means of organizing the mental activities. However,
there was no evidence that the third-graders (aged 7-1 to
8-9, M = 7-11) were organizing the activities according
to the amount of memory involved.
Additional analyses of the data revealed that the
adults distinguished features for four categories of
mental activities: memory, comprehension, attention, and
inference. The memory category was further divided into
list memory and prospective memory (i. e., having to
remember to do something in the future). Thus, the
adults seemed to rely heavily on the processing
requirements of the tasks in making their judgments.
The eight- and ten-year-olds were similar to the
adults in that they distinguished features for concepts
of memory and inference. However, they did not make
distinctions for comprehension and attention nor did they
differentiate list memory from prospective memory.
Although the ten-year-olds did use memory as a means of
organization, they tended to rely more on the contexts in
which the mental activities occurred when making their
jUdgments (e.g., whether they involved game playing or a
learning situation). Likewise, the eight-year-olds
seemed to rely more on the contexts in which the mental
activities occurred and whether they were visual or
verbal tasks.
The findings of the Fabricius et ale study are
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important because they suggest that at least by eight
years of age children are capable of distinguishing among
cognitive activities, albeit in ways different from
adults. For example, children are less likely to
recognize a distinct class of attention activities and
they are less likely to distinguish between memory and
comprehension tasks.
The past research clearly suggests that during the
elementary school years children are acquiring and
refining much of their metacognitive knowledge. During
this time period, children are beginning to consider the
demands of the task as well as the context in which the
task must be performed before making any predictions
about their performance. Although these reflective
capabilities show a dramatic improvement over those
available to young preschoolers, older children still do
not make the same distinctions among mental activities as
adults. By the time they enter elementary school,
children also possess some understanding of how specific
variables differentially affect cognitive performance.
However, the Fabricius et al. (1989) findings that
children are less likely to recognize a class of
attention activities and that they do not distinguish
between memory and comprehension tasks suggest that
children may have difficulty evaluating stimulus
variables that are differentially associated with these
17
classes of mental activities.
Present study
The purpose of the present study is to gain insight
into the structure and organization of children's
metacognitive knowledge by investigating their ability to
distinguish among various categories of mental activities
and to predict the differential effects of stimulus
variables. Children and adults will be asked to evaluate
how changes in the number of items and the presence or
absence of a picture of the items will affect performance
on four distinct classes of mental activities.
Number was chosen as a variable because differences
in number have been found to be very salient to children
(Gelman &Gallistel, 1978) and because number tends to be
one of the first stimulus factors that children recognize
as being relevant (Wellman, 1985). In addition, the work
by Yussen and Bird (1979) indicates that children as
young as four years can correctly assess the effects of
the number of items on a variety of cognitive activities.
The picture variable was chosen because children as young
as five years seem to understand that having a picture of
the items to be remembered can facilitate memory
(Wellman, 1977; Kreutzer et al., 1975). ThUS, if the
children have an appreciation for the effects of stimulus
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variables on the mental activities, they should be able
to demonstrate their competence with these more familiar
variables.
The mental activities chosen for the present study
were structured around the following four mental
categories which were distinguished in the Fabricius et
al. (1989) study: list memory, prospective memory,
attention (visual search), and inference. Specific
examples of the activities for each mental category are
given in Table 2. These activities were chosen so that
the impact of the stimulus variables (i.e., number and
picture) would be different for each category of mental
activities. In the list memory task, both the number and
picture variables are relevant such that a smaller number
of items and a picture of the items should make the task
easier. In the prospective memory task, the presence of
a picture of the to be remembered items should make the
task easier, but the number of items should have little
or no impact. In the visual search task, a smaller
number of items should make the task easier, but a
picture of the items should have little or no impact. In
the inference task, neither variable should have an
effect on performance. These predictions are summarized
in Table 3.
Insert Tables 2 and 3 about here.
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Metacognitive knowledge is thought to undergo
changes in content and structure as individuals mature
and acquire knowledge about the nature of the mind and
cognitive processes. The past research indicates that
many of these important changes occur during the
elementary school years. The work of Miller and Bigi
(1977) for example, demonstrates differences in the
ability of first-, third-, and fifth-graders to assess
the effects of stimulus variables on a visual search
task. The third-graders' performance showed much
improvement over the first-graders' performance and the
fifth-graders' performance was even better. Likewise,
Barrett's (1988) study demonstrates that sometime between
the first and fifth grade, children begin placing more
emphasis on the processing requirements of different
activities when evaluating the effects certain variables
can have on performing the activities. In addition, the
work of Fabricius et al. (1989) indicates that although
third-graders can distinguish between mental processes,
they are less likely than fifth-graders to organize
mental activities according to the mental process
involved in each activity.
Given the developmental nature of the present study,
the hypotheses are structured around the age variable.
The other two variables of interest are the type of task
20
(i.e., mental category) and the effects of the stimulus
variables (i.e., number and picture). In general, I
expect the ability to discriminate among the four tasks
to increase as a function of age. I also expect the
effects of the stimulus variables to vary as a function
of the type of task.
My specific predictions for the age groups are as
follows. The adults are expected to be discriminating
among the four tasks. They are also expected to be
qualifying the effects of the number and picture
variables as a function of the type of task. The third-
and fifth-graders may be performing somewhat similarly.
In general, their pattern of responses should be somewhat
like the adults. They are expected to be making
distinctions between some of the tasks (e. g. memory
versus nonmemory tasks). They are also expected to be
qualifying the effects of the number and picture
variables in relation to the tasks. However, their
understanding of the differential effects of the number
and picture variables may not show the same pattern as
the adults. The first-graders are expected to be
performing differently from the adults and the third- and
fifth-graders. They are not expected to be
discriminating between the four tasks. They are also not
expected to be qualifying the effects of the number and
picture variables as a function of the type of task.
21
CHAPTER 2 METHOD
SUbjects
SUbjects were 20 first-graders (aged 6-4 to 7-8, M
= 6-8), 20 third-graders (aged 8-5 to 9-7, M = 8-7), 20
fifth-graders (aged 10-6 to 11-6, M = 10-9), and 20
Lehigh University undergraduates (M = 20 years). The
elementary school children were recruited from a local
parochial school. The undergraduates' participation was
in partial fulfillment of a psychology course
requirement.
stimulus Pretesting
The stimulus sentences were constructed based on the
four categories of mental activities that emerged in the
Fabricius et al. (1989). study. Two sentences were
developed for each of the following four mental
processes: List Memory (LM), Prospective Memory (PM),
Visual Search (VS), and Inference (I) to produce the
eight core stimulus sentences.
In order to verify that the stimulus sentences were
clear instances of the mental categories, the sentences
were shown to 30 adults (ranging in age from 18-27 years)
in a paper/pencil written format. The subjects were
instructed to rate each sentence according to the mental
activity involved. They were asked to indicate which one
of the following three categories, Visual Search,
22
Inference, and Memory, best represented each mental
activity or to circle "other" if an activity did not
clearly fall into any particular category. Table 4
shows the percentage of the adults who endorsed the
activity as exemplifying the mental category.
Insert Table 4 about here.
It should be noted that the verbs used in the
sentences in both the pretesting and the actual
experiment did not correspond to the particular mental
category. For example, a visual search task sentence
would read "steve has to try and spot the purple shell
that is lying in a bunch of shells on the beach", rather
than "Steve has to search for the purple shell ••• " •
Examples of the actual stimulus sentences can be seen in
Table 2. The sentences in the table illustrate those
given to the female sUbjects. Male names were
substitubad in the sentences for the male sUbjects. Both
male and female sUbjects received the sentences in
parentheses which were used to clarify the specific
nature of the activity.
Stimuli
stimuli consisted of drawings of young children.
Each drawing was accompanied by a description of a: mental
23
activity that the pictured child had to perform. Each
activity depicted on the card primarily involved one of
four mental processes: list memory, prospective memory,
attention (visual search), and inference, as verified by
the pretesting procedure described above. Two activities
illustrated each mental process yielding a total of eight
core stimulus sentences (see Table 2). Variations in the
number of items and in the presence or absence of a
picture of the items were added to these eight core
sentences to produce the 32 stimulus sentences used in
this experiment. The following sentences are examples of
the number and picture variations.
Sharon has to make a list of the three kids in her
class without missing any.
Betty has to make a list of the nine kids in her
class without missing any.
Maggie has to make a list of all the kids in her
class without missing any. She has a picture of
the kids in her class.
Jan has to make a list of all the kids in her
class without missing any. She doesn •t have a
picture of the kids in her class.
Procedure
The sUbjects were tested individually in a quiet
setting. At the start of the session, the subj~cts were
told: "I am going to be showing you 16 pairs of children
with some jobs to do. Both children in the pair have the
same job to do, but sometimes, one will have three items
and the other will have nine items and sometimes, one
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will have a picture of the items and one won't have a
picture of the items [subjects were shown four cards to
demonstrate the variations]. When I show you the cards,
I want you to think about whether it is easier for one of
the children to do his/her job or whether they are both
just as easy)."
The SUbjects were then shown a bipolar line scale
(visual analog scale) and taught how to use it. The
visual analog scale was a 28 cm line with a zero
midpoint. If the SUbjects thought one of the children
had an easier job they were instructed to indicate which
one had the easier job and then draw a line along the (+)
side of the scale to indicate "how much easier". ThUS,
a short line meant the child had a "little easier" job,
whereas a long line meant the child had "a much easier"
job. When SUbjects thought the jobs were easy for both
children in the pair (i.e., that the number and picture
variations did not affect the ease of performance), they
were instructed to circle the midpoint.
When it was clear that the subjects understood how
to use the scale, testing began. The SUbjects were then
shown the 16 pair combinations, in a random order, with
the left/right placement of the cards counterbalanced
across subjects. The cards were read aloud to the first-
graders by the experimenter, while the adults, third- and
fifth-graders were instructed to read the cards quietly
25
to themselves. The sUbjects made a total of 16 jUdgments
using a separate line scale for each pair. A testing
session for the first-graders took approximately 30
minutes. The third- and fifth-graders and the adults
completed the task in 10-15 minutes.
26
CHAPTER 3 RESULTS
For each of the 16 sentence pairs, the sUbjects were
asked to choose which child had an easier job to perform.
SUbjects drew lines, using the positive side of the
visual analog scale, to indicate the extent to which the
chosen child's job was easier to perform (i.e., a long
line meant the job was much easier and a short line meant
it was a little easier). Responses of "same" were
permissible and they were made by circling the midpoint
of the scale. Line lengths were recorded in em and a
"same" response received a line length of zero. The line
lengths corresponding to the correct responses (i. e. ,
responses in accord with the pattern shown in Table 3)
were assigned positive values and the incorrect responses
were assigned negative values.
Initially, the data were analyzed with a four factor
analysis of variance with one nested factor: Age (4) x
Question (2) x Task (4) x story (2) within Task. This
ANOVA revealed significant main effects for age, F (3,
76) = 3.11, R < .05; task, F (3, 228) = 46.17, R < .0001;
question, F (1, 76) = 4.07, R = .05; and story within
task, F (4, 304) = 5.35, R < .0005. There were also
significant interaction effects for age x task, F (9,
228) - 4.33, R < .0001; age x story within task, F (12,
304) = 1.91, R < .05; and age x question, F (4, 304) =
27
9.75, R < .0001. There was also a marginally significant
effect for age x task x question, F (9, 228) = 1.85, R =
.06.
Although a number of main effects and two-way
interactions were significant, these effects were
qualified by the age x task x question interaction. This
interaction was expected and it revealed that there were
differences in the groups' pattern of responses
concerning the four tasks and the effects of the number
and picture variables. Given the specific predictions
involving this interaction and its importance for
understanding the results, contrast analyses were
performed using the means from this interaction to
decompose this effect (Rosenthal & Rosnow, 1985). The
means (shown in Table 5) were analyzed in terms of three
orthogonal contrasts which allowed for the evaluation of
the 'specific predictions.
Insert Table 5 about here.
ADULTS
The first contrast indicated that the adults were
responding differently from the three children's groups
combined, F (1, 608) = 8.46, R < .005. A three factor
ANOVA, Question (2) x Task (4) x story (2) within Task,
was performed on the adult data· to examine more closely
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their pattern of responses in relation to the predicted
pattern. This ANOVA showed' that the adults were
discriminating among the tasks, F (3, 57) = 42.72, R <
.0001. A Newman-Keuls' Multiple Range Test indicated
that all the differences among the means were
significant, R <.01, except for the difference between
prospective memory (M = 1.79) and visual search (M =
3.13) (see Table 6) • The significant question effect
indicated that they were differentiating the effects of
the number (M = 2.36) and picture (M = 4.2) variables, F
( 1, 19) = 12.27, R < .002. The significant question x
task effect indicated that the adults were
differentiating the effects of the variables in relation
to the tasks, F (3, 57) = 3.15, R < .03. As can be seen
in Table 7, the effects of the variables on the tasks
were the same, except for prospective memory (M number =
-.17, picture = 3.76), t (19) = 5.30, R < .0005 and
inference (M number = -1.14, picture = .70), t (19) =
3.04, R < .005.
Insert Tables 6 and 7 about here.
CHILDREN
The other two contrasts dealt with the children's
response patterns. The second contrast compared the mean
responses of the fifth-graders to the mean responses of
29
· the first- and third-graders (see Table 5). This
contrast revealed that the fifth-graders were not
responding differently from the first- and third-graders
combined, F (1, 608) = 1.46, R > .05. The third contrast
compared the mean responses of the third-graders to the
mean respons~s of the first-graders (see Table 5). This
contrast indicated that the third-graders were responding
differently from the first-graders, F ( 1, 608) = 6.75,
R < .01.
Third- and fifth-graders
The contrast analyses suggested that the third- and
fifth-graders may be responding similarly. A four factor
ANOVA, Age (2) x Question (2) x Task (4) x story (2)
within Task, was performed to examine more closely their
response patterns. The ANOVA confirmed that there was no
significant effect for age, F (1, 38) = 2.65, R > .11,
and age did not interact with any of the other factors.
This ANOVA also revealed that the children were
discriminating among the tasks, F (3, 114) = 21.29, R <
.0001. A Newman-Keuls' MUltiple Range Test indicated
that all the differences among the means were
significant, R < .01, except for the difference between
list memory (M = 6.38) and visual search (M = 5.70) (see
Table 6). The significant story effect, F (4, 152) =
6.28, R < .0001, indicated that the children were
treating the activities within each task the same except
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for the inference category t (39) = 4.42, R <.001 (see
Table 8). The significant task x question effect, F (3,
114) - 2.91, R < .04, indicated that they were
differentiating the effects of the variables in relation
to the tasks. As can be seen in Table 7, the effects of
the variables on the tasks were the same except for
prospective memory (M number = 4.55, picture = 2.63), t
(39) = 2.0, R < .05 and inference (M number = -.05,
picture = 1.72), t (39) = 2.03, R < .05. The significant
question x story within task effect, F (4, 152) = 9.60,
R < .001, indicated that they were treating the
activities in the inference category differently in
relation to the number variable (M puddles = -3.60, fish
= 3.50), t (39) = 5.88, R < .001 (see Table 8).
Insert Table 8 about here.
First-graders
The contrasts suggested that the first-graders were
responding differently from all the other groups. A three
factor ANOVA, Question (2) x Task (4) x story (2) within
Task was performed to examine more closely their response
pattern. There was no main effect of task, F (3, 57) =
2.27, R > .09, indicating that they were not making
significant distinctions among the tasks. There was no
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interaction of task and question, F (3, 57) = 1.65, R >
.19, indicating that they were not differentiating the
effects of the variables in relation to the type of task.
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CHAPTER 4 DISCUSSION
In general, the results of the. present study suggest
a developmental pattern in which the tendency to focus on
the processing requirements of mental activities when
evaluating the effects of stimulus variables increases
with. age. The tasks used in this study were chosen
specifically because they would require the SUbjects to
reflect on the processing requirements of each activity.
In order to evaluate the mental activities in terms of
each variable, SUbjects had to determine if the variable
would affect performance on a given task, and if it
would, they had to decide to what extent it would have an
effect. Thus, sUbj ects could not respond correctly
simply by applying general rules to each task (e.g., a
picture always helps performance), but rather, they were
required to reflect on and possibly even imagine
performing the tasks with respect to the variables.
As expected, there were age-related differences in
performance. In general, the adults were performing
according to the predictions. The adults were
discriminating among the tasks. The only expected
discrimination that was not statistically significant was
between prospective memory and visual search. However,
the difference between these two tasks almost reached
significance. This nonsignificant difference may be the
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result of the visual search tasks used in this study.
During pretesting, the visual search tasks were not
highly endorsed as representative of the mental activity
of visual search. Thus, it may be possible that the
tasks did not invoke a strong concept for visual search.
Moreover, visual search involves a certain amount of
memory (e.g., remembering what one is looking for). In
fact, the Fabricius et al. (1989) study demonstrated that
adults tend to organize mental activities according to
the amount of memory involved. Therefore it is possible
that the visual search tasks were perceived as similar to
the prospective memory tasks. It is also possible that
the adults were discriminating between the visual search
and prospective memory tasks. The difference between
these two tasks fell just short of significance. In
addition, the adults were not treating the number
variable similarly with respect to the two tasks (i.e.,
the number manipulation was judged relevant for the
visual search task, but was not considered relevant for
the prospective memory task). This differential
treatment of the number variable in relation to the two
tasks suggests that the adults, to some extent, were
distinguishing between the two tasks.
In general, the adults were differentiating the
effects of the variables according to the predicted
pattern. They thought both variables would facilitate
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list memory and that the picture variable would
facilitate prospective memory. However, they differed
from the predictions with respect to the visual search
and inference tasks. They thought both variables would
facilitate visual search and that number would have a
small effect on inference. However, the variables were
not considered as important for visual search and
inference as they were for list memory. Even though
there was some variation, the adults' overall pattern of
responses does fit the predicted pattern.
In general, the third- and fifth-graders were
performing according to the predictions and similarly to
the adults. They were discriminating among the tasks.
The only discrimination they did not make was between
list memory and visual search. This finding is not
surprising for at least two reasons. First, the visual
search activities, as mentioned before, did not receive
optimal endorsement as search tasks during pretesting.
Thus, if the activities were not very representative of
visual search, they would not have appeared as a cohesive
category to the third- and fifth-graders. Second, the
Fabricius et al. (1989) results indicated that third- and
fifth-graders are not likely to recognize a distinct
class of visual search activities. They did however,
evidence a concept for memory in that study. Therefore,
it may be possible that the third- and fifth-graders
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would focus more heavily on the more familiar memory
component that is also implicated, albeit to a minor
extent, in visual search tasks.
In general, the third- and fifth-graders were
differentiating the effects of the variables in relation
to the tasks. However, their distinctions were often
different from the adults' and the predictions. They
thought that both variables were important for list
memory; that number was more important for prospective
memory; that both variables were important for visual
search; and that picture was more important for
inference. However, when the inference task is examined
more closely in terms of the effects of the variables on
each inference activity, the number variable is more
important. As can be seen in Table 8, the effects for
the picture variable were the same for both inference
activities. This was not true for number. They thought
the larger number of items would facilitate "figuring out
if it rained", but that the smaller number of items would
facilitate "deciding if the fish are hungry".
It is possible that the third- and fifth-graders
recognized that both activities involved inference
processes and that these variations were a function of
the way in which number can affect different inference
activities. For example, in some instances a lot of
information is needed while at other times, a different
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aspect of the situation may take precedence over the
amount of information. Hence, when "trying to figure out
if it rained" the presence of a lot of puddles may
facilitate a conclusion. However, when "trying to decide
if the fish are hungry" the fact that they are swimming
near the top of the water may be more useful in drawing
a conclusion than the number of fish that are near the
top. Since the third- and fifth-graders in the Fabricius
et al. (1989) stUdy considered the different inference
activities to be fairly similar, and the third- and
fifth-graders in the present study treated the inference
activities similarly with respect to the picture
variable, it is more likely that the third- and fifth-
graders do have a concept for inference, but that they
differ from adults in how they evaluate the effects of
number on these tasks.
As predicted, the first-graders performed
significantly differently from the adults and the third-
and fifth-graders. The first-graders did not
discriminate among the tasks nor did they differentiate
the effects of the variables in relation to the tasks.
Although they were not making the same distinctions as
the older children and adults, the first-graders were not
responding randomly. Instead, their response pattern
indicates that they thought both variables were equally
important for all the tasks.
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Their failure to make the appropriate distinctions
for stimulus variables should not be construed as
evidence that they cannot distinguish among mental
activities. In fact, it is difficult to make any
conclusions as to their metacognitive knowledge based on
their performance in the present study. The children in
this study were not asked to classify the activities
according to the mental process involved. Instead, they
were asked to indicate which conditions would facilitate
the performance of various mental activities. It is
quite possible that when faced with the task of grouping
mental activities according to the similarity of the
mental processes, they would be able to make the
appropriate distinctions. In fact, similarity ratings of
the tasks were collected as part of this study and they
should provide the information necessary to speculate on
the cause of the first-graders' response pattern.
The purpose of the present study was to gain insight
into how metacognitive knowledge is structured and
organized. The subjects' ability to distinguish among
different cognitive tasks and to understand the
differential effects of stimulus variables was expected
to provide some of the information necessary to assess
the structure and organization of metacognitive
knowledge. The results. of the present study in
conjunction with the Fabricius et al. (1989) study
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suggest that adults' and to some extent third- and fifth-
graders' metacognitive knowledge may be organized around
distinct .categories of mental processes • Given the
results of the present study, it is impossible to draw
any conclusions about the structure of first-graders'
metacognitive knowledge. Other studies suggest that
first-graders have concepts for some mental processes
(e.g., memory, visual search) and that they understand
the effects of stimulus variables on these processes
(Wellman, 1977; Kreutzer et al., 1975; Barrett, 1988;
Miller, 1985; Miller and Bigi, 1977). However, the
extent to which they organize their metacognitive
knowl~dge around these processes is undetermined. A
purely speculative possibility, given the results of the
other studies, is that first-graders can distinguish
among various mental processes, but that the processes
themselves do not serve as organizing concepts around
which they structure their metacognitive knowledge.
As a whole, these results suggest that as children
get older their metacognitive knowledge becomes more
structured around the distinctions they make among
cognitive activities. The present study has provided
some indication of how this knowledge may be organized.
However, the focus of the data presented here has been on
how children differentiate among mental activities. It
would also be informative to examine how children
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perceive the similarities among cognitive activities. In
conjunction with the present study, sUbjects were asked
to rate all the pairwise combinations of the eight mental
activities according to the similarity of the mental
process involved. When these ratings are analyzed, they
are expected to provide a more complete picture of the
structure of children's metacognitive knowledge.
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Table 1
Predicted Effects of Number variations
Number of Items
3
Task
coqnitive
12
Memory
Hiding
physical.
Tipping
Opening
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Easy
Hard
Hard
Easy
Hard
Easy
Easy
Hard
Table 2
Core stimulus Sentences
List Memory
Lisa has to make a list of all the kids in her class
without missing any. (It is near the beginning of the
school year when she has to do it.)
Laura has to put all the things in the beachbag that her
mother told her to put in it. (She didn't give her a
list. She only told her what to put in it.)
Prospective Memory
Marie has to feed the baby chicks before she goes to a
friend's slumber party. (Her mother told her before she
went to school that she has to do it tonight and she
won't be there to tell her again).
Patty has to bring in cans of spaghettios for the food
drive at school. (Nobody tells her. She has to be sure
to put them.in her backpack when she leaves for school.)
Visual Search
Debbie has to try and spot the purple shell that is lying
in a bunch of shells on the beach.
Kelley has to try and find her comic book that is on a
shelf filled with library books.
Inference
Amy has to figure out if it rained last night after
seeing a puddle on the ground. (She didn't hear it rain
last night. She just saw the pUddle in the morning.)
~
Jane has to decide if her fish are hungry when they swim
near the top of the water in the fishtank.
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Table 3
Predicted Pattern of Effects for the Number and Picture
Variables
Kental Activity
List Memory
Prospective Memory
Visual Search
Inference
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Number
3 easier
no effect
3 easier
no effect
Picture
easier
easier
no effect
no effect
Table 4
Percentage of Adults Endorsing the Activities as
Exemplifying the Mental categories
stimulus Mental category
Endorsed
Percentage
list of kids memory 83
things in beachbag memory 87
feed the chicks memory 100
bring in cans memory 83
spot the purple shell visual search 70
find the comic book visual search 57
figure out if it rained inference 100
decide if fish are hungry inference 87
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Table 5
The means for the Aae x Task x Ouestion interaction used
in the contrast analyses
Grade LM PM VS I
First
number 5.3 6.1 4.7 3.0
picture 7.7 4.9 6.3 5.6
Third
number 6.6 5.6 6.6 -.4
picture 7.6 3.0 7.0 2.0
Fifth
number 6.5 3.4 4.5 0.3
picture 4.8 2.3 4.6 1.4
Adults
number 7.9 -.2 2.9 -1.1
picture 9.0 3.8 3.4 0.7
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Table 6
The Adults' and the Third- and Fifth-graders' means for
the Task Variable
Group
Adults
3rd and 5th
8.42
6.38
46
1.79
3.59
3.13
5.70
-.22
.84
Table 7
The adults' and third- and fifth-graders' means for the
task x question interaction.
Age
Adults
number
picture
3rd and 5th
number
picture
LX
7.87
8.98
6.55
6.21
PH
-.17
3.76
4.55
2.63
47
VB
2.88
3.38
5.56
5.83
-1.14
.70
-.05
1.72
Table 8
The third- and fifth-graders • combined means for the
question x story (task) interaction.
Task
LX
classmates
beachbaq
PH
chicks
spaqhettios
va
shell
comic book
puddles
fish
NUJDber
7.24
5.88
4.03
5.07
5.03
6.09
-3.60
3.50
48
Picture
5.63
6.79
2.63
2.62
6.19
5.48
1.82
1.62
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